Report
An 11-year-old girl presented to the dermatology department complaining of boils in the groin. She was otherwise well.
She started to develop axillary hair and apocrine odour at the age of 9 years 0 months, boils in the inguinal areas at 9 years 3 months, and menarche at 10 years 5 months. Her mother and maternal grandmother gave a history consistent with hidradenitis suppurativa.
At the time of presentation she was on the 97th centile for height and 85th for weight. Her body mass index was 19.0 kg/m 2 . Breast and pubic hair development were Tanner stage 4. Examination of the inguinal areas ( Fig. 1) showed closed comedones, open comedones, red nodules and atrophic scars, consistent with hidradenitis suppurativa.
Results of endocrinological investigations are shown in Table 1 . The free androgen index (the testosterone concentration divided by the sex-hormone binding globulin concentration) was 0.02 (within the normal range). Fasting glucose, fasting insulin, lymphocyte subsets, serum immunoglobulins, and a short Synacthen test with measurement of cortisol and 17-hydroxyprogesterone (for congenital adrenal hyperplasia), were within normal limits. A bacterial swab grew only coliforms. A small study of hidradenitis suppurativa suggested that HLA A1 and B8 predispose to more severe disease; 1 our patient does not have these antigens.
Before menarche, ovarian androgens are produced in negligible amounts, and it is the zona reticularis of the adrenal cortex that produces the only significant quantities of androgens. The principal adrenal androgens are dehydroepiandrosterone and androstenedione. Levels of these are low in early childhood, but as they rise they promote growth and axillary and pubic hair 2 this is called adrenarche. In girls, pubic hair typically appears at age 11. Menarche is caused by increasing serum concentrations of gonadotrophins and usually occurs later, between 11 and 13 years of age. The growth of apocrine glands and onset of secretion begin at puberty.
The clinical features and investigations of our patient are consistent with an early puberty which is physiological not pathological. She had early adrenarche and menarche. She developed hidradenitis suppurativa 3 months after the first signs of adrenarche and before menarche.
It is rare for hidradenitis suppurativa to occur so young. The disease has been reported in an infant with congenital adrenal hyperplasia, 2 in an obese 7 years and 8 month-old girl after benign premature adrenarche, 3 and in an obese 8-year-old prepubertal girl. 4 onset in a total of 225 females and 50 males. The data in these studies were presented in a comparable manner, and therefore it is valid to combine the data, giving the frequency distribution for the age of onset of hidradenitis suppurativa shown in Fig. 2 . Only 2% of patients had onset of the condition before the age of 11 years. These studies were conducted among patients referred to secondary care and therefore probably select for patients with relatively severe disease. Disease severity may be positively associated with early age at onset, and therefore the true percentage is likely to be lower than 2%. The peak age at onset among females was 11± 20 years and among males was 21±30 years. One explanation for this age distribution is that the disease is androgen-dependent. The earlier onset in females may partly reflect earlier puberty, even though most patients have a delay between puberty and the onset of the condition. Pre-menstrual and menstrual exacerbations are common. 5, 7 Some reports describe a tendency to improve in pregnancy, and subsequently relapse after childbirth. 5 Hidradenitis suppurativa may be exacerbated by those oral contraceptives that contain a relatively androgenic progestogen, or a high progestogen to oestrogen ratio. 9 In some women the disease can be controlled with ethinyloestradiol plus cyproterone acetate. 10 A comparison can be made with other diseases of the skin adnexae; hirsutism and acne vulgaris are both androgen-dependent. Rarely hidradenitis suppurativa occurs in neonates and infants, but subsequently resolves later in infancy. This may reflect the relatively hyperandrogenaemic state during this period. However, if the disease is dependent on androgens, then it is surprising that it is more common among women than among men, and the relationship has therefore been questioned. 11 The serum androgen levels of our patient are not abnormally high. This is consistent with most studies, which have generally found a higher median concentration of androgens among patients compared with controls, but which have nevertheless found that the majority of patients have androgen concentrations within the normal range. 5, 6 This situation is analogous to that found in acne vulgaris and hirsutism. Therefore androgens may be exerting most of their effect via an exaggerated end-organ response to relatively normal androgen levels. The mechanism of this is not known, but could involve, for example, increased activity of 5-alpha-1 reductase.
Most apocrine glands open into the upper part of follicles, above the sebaceous gland. The initiating event in hidradenitis suppurativa is probably keratinous plugging of the follicular infundibulum in apocrinebearing skin. 12 This is consistent with the inclusion of the condition in the follicular occlusion triad, with acne conglobata and perifolliculitis capitis. Androgen receptors are present in pilosebaceous duct keratinocytes and may allow androgens to promote hypercornification. Keratinous plugging causes rupture of follicles, inflammation and infection, and apocrine glands become secondarily involved.
The family history of our patient suggests a genetic predisposition. It would be consistent with the familial form of hidradenitis suppurativa with autosomal dominant inheritance that has been proposed. 13 In conclusion, we hypothesize that the rise in serum androgens at puberty precipitated hidradenitis suppurativa in our patient, who was genetically predisposed to the condition. Partly because she had an early puberty she developed the disease at an exceptionally early age. 
